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1.0 INTRODUCTION 
1.1 General 
This  r e p o r t  covers  the a c t i v i t i e s  of the  Research Tr i ang le  
I n s t i t u t e ' s  Biomedical Appl ica t ions  Team f o r  t he  q u a r t e r l y  per iod June 
15, 1967 t o  September 14, 1967. These a c t i v i t i e s  were supported by 
NASA Cont rac t  No. NSR 34-004-045. The Biomedical Appl ica t ion  Team i s  
d i r e c t e d  by D r .  J. N .  Brown, Jr. The o the r  members of t h e  Biomedical 
Appl ica t ions  Team and t h e i r  areas of spec ia l i zed  i n t e r e s t  a r e  M r .  E rnes t  
Harr i son ,  J r . ,  physics  and materials sc ience ;  D r .  Harold R ich te r ,  phys i ca l  
and r a d i o  chemistry;  and M r .  James W.  Murre l l ,  physics .  Others who devote  
l e s s  than  one-half of t h e i r  time t o  t h i s  p r o j e c t  bu t  who a r e  used i n  spe- 
c i a l i z e d  ins tances  a r e  : 
M r .  James Tommerdahl, systems engineer ing and ins t rumenta t ion  and 
M r .  Robert Beadles, computer programming, hardware and sof tware .  
I n  a d d i t i o n ,  the  consu l t an t s  from the medical and bioengineer ing schools  
which c o n t r i b u t e  t o  t h i s  program a r e  D r .  M. K. Berkut,  Univers i ty  of North 
Caro l ina  Medical School; D r .  George Malindzak, Wake Fores t  Univers i ty ,  
Bowman-Gray School of Medicine; and D r .  E. A. Johnson, Duke Univers i ty ,  
School of Medicine. 
1 .2  Travel  
Travel  during t h e  q u a r t e r  cons is ted  of t h r e e  t r i p s  by D r .  Brown. 
On June 19,20 and 2 1  D r .  Brown at tended t h e  "7th Annual San Diego Bio- 
medical Engineering Symposium", and on June 26 and 27, he a t tended  t h e  
"Conference on Image Processing" sponsored by the  Socie ty  of Photo-Optical  
Ins t rumenta t ion  Engineers i n  Washington, D. C .  On J u l y  19 D r .  Brown 
v i s i t e d  Ames Research Center t o  d iscuss  t h e i r  work i n  measuring and proc- 
e s s ing  phys io logica l  da t a .  
a r r ang ing  meetings wi th  M r .  Tom Fryer ,  D r .  Max Anl iker  and o t h e r s  a t  Ames. 
M r .  F ryer  descr ibed s e v e r a l  hybrid in t eg ra t ed  c i r cu i t s ,  which have been 
designed and evaluated a t  Ames, t h a t  a r e  a p p l i c a b l e  t o  a number of problems 
we have i d e n t i f i e d  i n  the  medical f i e l d .  For example, Ames has  developed 
a pressure  monitor ing and te lemeter ing  system which could be implanted i n  
the  body. 
which involve monitoring fo rces  appl ied t o  broken bone j o i n t s  and 
M r .  George Edwards, TUO, was very h e l p f u l  i n  
This  system rep resen t s  a so lu t ion  t o  problems HSS-1 and HSS-2 
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monitor ing pressure  on t h e  su r face  of p r o s t h e t i c  h i p  j o i n t s .  
Ames has developed "Bioamplifiers" which would be very appropr i a t e  f o r  
use i n  EKG monitor ing systems. We have n o t  been a b l e  t o  u t i l i z e  these  
c i r c u i t s  because (1) they are n o t  commercially a v a i l a b l e  and (2) no mech- 
anism exists f o r  having prototypes of t hese  c i r c u i t s  f a b r i c a t e d  f o r  
eva lua t ion  by medical researchers .  
Add i t iona l ly ,  
D r .  Anl iker  descr ibed an  o p t i c a l  pressure t ransducer  which r ep resen t s  
This  p a r t i c u l a r  approach an  e x c e l l e n t  approach t o  problem VA-3 and DU-11.  
t o  measuring pressure  i n  f l u i d s  appears t o  be simple t o  f a b r i c a t e ,  po- 
t e n t i a l l y  inexpensive,  and r e l i a b l e  i n  opera t ion .  No tech  b r i e f  o r  o t h e r  
information has  been made a v a i l a b l e  by NASA a t  t h i s  time. We have, 
however, discussed t h i s  device wi th  a number of biomedical r e sea rche r s  
and c l i n i c i a n s ,  and they  are very anxious t o  ob ta in  t h i s  instrument f o r  
eva lua t ion  i n  t h e i r  research  programs. These ind iv idua l s  a r e  w i l l i n g  t o  
pay f o r  f a b r i c a t i n g  sample pressure  t ransducers ,  bu t  a t  p re sen t ,  p a r t s  f o r  
t hese  t ransducers  r e q u i r e  f a c i l i t i e s  which e x i s t  only a t  Ames. 
During t h i s  per iod ,  w e  i nv i t ed  M r .  James Beal, who is i n  Nondestructive 
Tes t ing  a t  Marshall  Space F l i g h t  Center, Hun t sv i l l e ,  Alabama, t o  come t o  
R T I  and g ive  a p resen ta t ion  t o  members of t he  Biomedical Team on nonde- 
s t r u c t i v e  t e s t i n g  techniques.  He discussed the  poss ib l e  uses  of nonde- 
s t r u c t i v e  t e s t i n g  techniques i n  biomedical a p p l i c a t i o n s .  
d i f f e r e n t  techniques,  inc luding  l i qu id  c r y s t a l s  as app l i ed  t o  var ious  types 
of medical thermography, were discussed. 
supported by M r .  Beal, t h a t  t he  nondestruct ive t e s t i n g  approach t o  
ob ta in ing  da ta  from materials and objec ts  has  much i n  common wi th  t h e  
requirements f o r  non-harmful information e x t r a c t i o n  from the  human body. 
To become more f a m i l i a r  wi th  t h e  s t a t e -o f - the -a r t  techniques and appara tus  
a s  used i n  nondes t ruc t ive  t e s t i n g  i n  NASA, plans a r e  underway f o r  a 
v i s i t  by members of t h e  Biomedical Applicat ions Team t o  t h e  Marshal l  
Space F l i g h t  Center during the  l a t t e r  p a r t  of September. 
Severa l  
We f e e l ,  and our  views were 
1.3 Information Searches 
To improve t h e  q u a l i t y  of s e rv i ce  which w e  have been ob ta in ing  
from the  North Carol ina Science and Technology Research Center ,  w e  have 
con t r ac t ed  t h e i r  s e r v i c e s  f o r  the  12-month perio'd from 15 June 1967 t o  
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14 June 1968. This  arrangement w i l l  p e r m i t  us t o  o b t a i n  l a r g e  q u a n t i t i e s  
of information more quick ly  and e f f i c i e n t l y  than  i n  t h e  p a s t .  For example, 
i nd iv idua l  documents can  be obtained and searches  can  be made more quick ly ,  
and t h e  c o s t  of i nd iv idua l  i t e m s  w i l l  be  reduced s i n c e  t h e  n e c e s s i t y  t o  
pay f o r  each ind iv idua l  s e r v i c e  has  been e l imina ted .  Fu r the r ,  perusua l  
of the  c u r r e n t  l i t e r a t u r e  i n  a r e a s  of i n t e r e s t  t o  members of the  team w i l l  
be g r e a t l y  s impl i f i ed  by t h e  maintainence a t  STRC of i n t e r e s t  p r o f i l e s  
and monthly l i t e r a t u r e  searches  i n  these s p e c i f i e d  areas. The fol lowing 
gene ra l  i n t e r e s t  areas have been se l ec t ed  f o r  review and cont inuous 
updat ing : 
(1) Radiat ion Detec t ion  and E f f e c t s  
(2) Imaging Techniques 
(3) S urveys-Program Reports 
( 4 )  Metrology and Measurement 
(5) Image Processing 
(6) Computer Analysis  and Simulation Techniques 
(7) Phys io log ica l  Data 
(8) Materials 
(9) Ins t rumenta t ion  and Control Systems 
(10)Environmental F a c t o r s .  
The searches  under these  general  t o p i c s  w i l l  be  t a i l o r e d  t o  the  
s p e c i f i c  i n t e r e s t  subtopics  appl icable  t o  the  research  programs of t h e  
medical r e sea rche r s  involved i n  i n t e r a c t i o n  wi th  t h e  Biomedical Appli- 
c a t i o n s  Team as w e l l  as the  s p e c i f i c  i n t e r e s t  a r e a  of t h e  ind iv idua l  
Biomedical Appl ica t ions  Team members. 
1.4 Limi ta t ions  t o  t h e  Biomedical Appl ica t ions  Team 
A f a c t o r  which involves  the p roduc t iv i ty  of t h e  Biomedical 
Appl ica t ions  Team has been r ecu r r ing  wi th  s u f f i c i e n t  r e g u l a r i t y  i n  our  
a c t i v i t i e s  t h a t  we f e e l  i t  is worthy of comment. It involves  t h a t  po in t  
i n  the  t r a n s f e r  process  which l i e s  chronological ly  between t h e  time when 
an  acceptab le  s o l u t i o n  t o  a problem has been found and t h e  time when t h e  
s o l u t i o n  is  app l i ed  by the  researcher;  i .e .  t h e  t r a n s f e r .  We have on a 
number of occasions been a b l e  t o  reach the  poin t  where seemingly acceptab le  
s o l u t i o n s  t o  problems have been found, bu t  because we have not  been a b l e  
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t o  o b t a i n  o r  t o  f a b r i c a t e  demonstration equipment, the  r e sea rche r ,  who 
g e n e r a l l y  i s  unwi l l ing  t o  i n v e s t  h i s  gran t  money i n  anyth ing  u n t i l  he i s  
a b s o l u t e l y  c e r t a i n  of i t s  usefu lness  t o  h i s  p r o j e c t ,  has not  used the  
s o l u t i o n s .  This  i s  understandable because t h e  r e s e a r c h e r ' s  g ran t  money 
is  c a r e f u l l y  a l l o c a t e d  and does not  include a su rp lus  f o r  ins t rumenta t ion  
development. 
eva lua te  new equipment o r  concepts.  Unfortunately,  t h i s  has  n o t  gene ra l ly  
been poss ib l e  because the  devices  o r  instruments  cannot be obtained,  and 
w e  have no means f o r  f a b r i c a t i n g  prototypes.  We f e e l  t h a t  our e f f o r t s  
would be g r e a t l y  enhanced i f  such a f a c i l i t y  ex i s t ed .  Fu r the r ,  i f  w e  
had t h e  means f o r  supplying such pro to types ,  i t  seems l o g i c a l  t h a t  t h e  
biomedical i n v e s t i g a t o r s  would be more i n c l i n e d  t o  i n v e s t  a g r e a t e r  p a r t  
of t h e i r  t i m e  and e f f o r t  i n  t he  ove ra l l  program. 
Biomedical r e sea rche r s  a r e  very anxious t o  apply and 
2.0 Review of Team A c t i v i t i e s  
2 . 1  New Contacts  
I n  September D r .  W. P .  Webster of t he  UNC Dental  Research Center  
w a s  contac ted  t o  determine h i s  research i n t e r e s t s  and t o  explore  ways i n  
which the  Biomedical Appl ica t ions  Team might i n t e r a c t  w i th  him i n  o rde r  
t o  f u r t h e r  h i s  research  program. D r .  Webster 's  research  i n t e r e s t s  a r e  
i n  the  a r e a s  of blood c l o t t i n g ,  bioassay techniques,  and hemophilia.  A s  
an i n i t i a l  a c t i v i t y ,  we a r e  conducting a search  of aerospace l i t e r a t u r e  
i n  t h i s  a r e a .  
A t  the  Bowman-Gray School of Medicine D r .  George Malindzak, consu l t an t  
f o r  the  Biomedical Appl ica t ions  Team,  arranged a d i scuss ion  with D r .  C. E. 
Rapela and D r .  C. I. Porciuncula .  We d iscussed  t h e i r  f i e l d  of i n t e r e s t ,  
vascular  flow and vascular  volume. With a n  experimental  model of an  i d e a l  
flow system, t h a t  is used i n  t h e i r  research ,  they demonstrated t h e  meas- 
urement methods which they c u r r e n t l y  employ and g raph ica l ly  demonstrated 
some of the  problem a r e a s  i n  t h e  present  appa ra tus .  Fu r the r  d i scuss ions  
are requi red  before  the  problem can be completely s p e c i f i e d .  
Another problem involving ins t rumenta t ion  was presented by D r .  Rapela. 
This  problem i s  s p e c i f i c a l l y  assoc ia ted  wi th  t h e  measurement of t h e  p a r t i a l  
p re s su re  of CO i n  blood i n  t h e  brain.  Curren t ly  a v a i l a b l e  e l e c t r o d e s  f o r  
t h e  measuring system have a n  inadequate t ime response.  
2 
The t i m e  response 
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of t h e  e l e c t r o d e  depends upon t h e  d i f f u s i o n  of C02 through a t e f l o n  
membrane and i n t o  a l a y e r  of aqueous bicarbonate .  
duced i n  t h e  l a y e r ,  lowering t h e  pH. 
s e n s i t i v e ,  providing a measure of t h e  pa r t i a l  pressure  of CO Because 
of t h i s  dependence on d i f f u s i o n  and intermediate  r e a c t i o n ,  t he  t i m e  
Carbonic a c i d  is pro- 
The inne r  g l a s s  e l e c t r o d e  i s  pH- 
2'  
response i s  too  slow t o  perform the  measurements t h a t  a r e  requi red .  
2.2 Problem Summaries 
The a c t i v i t i e s  of the  team with r e s p e c t  t o  s p e c i f i c  biomedical 
problems are ou t l ined  i n  t h e  following paragraphs.  
- DU-6 Cor rec t ion  f o r  Latency i n  Vidicons 
The s t roboscopic  l i g h t i n g  equipment i n s t a l l e d  as a r e s u l t  of bio- 
medical a p p l i c a t i o n s  team a c t i v i t i e s  a t  Duke Univers i ty  i s  cont inuing  
t o  func t ion  w e l l .  D r .  Johnson f i n d s ,  however, t h a t  i t  is  now t h e  sens i -  
t i v i t y  of t h e  v id icon  which i s  the  l imi t ing  f a c t o r  i n  t h e  usefu lness  of 
t he  system. He i s  planning t o  rep lace  t h e  v id icon  wi th  e i t h e r  a plumbicon 
or/and oxicon both of which are a t  l e a s t  an o rde r  of magnitude more sen- 
s i t i v e  a t  low l i g h t  l e v e l s .  The s t roboscopic  l i g h t i n g  i s ,  however, 
e s s e n t i a l  no matter what type of tube i s  used. Without t h i s  l i g h t i n g  
technique D r .  Johnson would no t  be able  t o  monitor t h e  movements of ca rd iac  
muscle q u a n t i t a t i v e l y  t o  any u s e f u l  degree. 
the  video t a p e  recorder  i n  t h i s  system when used i n  the s i n g l e  frame play- 
back mode wi th  non-inter laced scanning have no t  been overcome, bu t  they 
a r e  understood and t h e  system i s  being used w i t h i n  i t s  ope ra t ing  c a p a b i l i t i e s .  
Previous d i f f i c u l t i e s  wi th  
- DU-7 Microforce Transducer 
We r e c e n t l y  received information from t h e  Optron Corporat ion concerning 
an  o p t i c a l  t r ack ing  system which w i l l  permit  D r .  Johnson t o  measure t h e  
amount of con t r ac t ion  of ca rd iac  muscle f i b e r s  very accu ra t e ly .  The Optron 
extensiometer  w a s  suggested by D r .  Nathan a t  JPL.  This  de te rmina t ion  may 
be as va luable  as a c t u a l l y  measuring the  fo rce  of c o n t r a c t i o n  which w a s  
de l inea ted  i n  the  Biomedical Problem Abst rac t .  I n  March of t h i s  yea r ,  M r .  
C l i n t  Johnson a t  NASA F l i g h t  Research Center ,  Edwards, C a l i f o r n i a ,  sug- 
ges ted  t h a t  an  extensiometer  might be a p p l i c a b l e  t o  t h i s  p a r t i c u l a r  
problem. 
lowing t h i s  suggest ion,  and we a r e  not s u r e  i f  t h e r e  is any connect ion be- 
tween NASA and t h e  instrument  manufactured by t h e  Optron Corporat ion.  
We have received no f u r t h e r  information from M r .  Johnson f o l -  
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- DU-11 Pressu re  Transducers f o r  Intra-Cavi ty  o r  Subcutaneous Implanta t ion  
i n  the  Body 
The problem of measuring pressure a t  var ious  poinfs  w i t h i n  the  
c i r c u l a t o r y  system as w e l l  as o the r  phys io logica l  systems, such as i n  
the  u r ina ry  t rac t ,  is a severe  one. Most of t he  de te rmina t ions  i n  the  
pas t  have been made by i n s e r t i n g  a c a t h e t e r  t o  t h e  p o i n t  a t  which i t  is 
des i r ed  t o  determine pressure .  
makes c o n t a c t  wi th  an  e x t e r n a l  pressure t ransducer .  P re s su re  information 
is t r ansmi t t ed  through t h i s  column of blood t o  t h e  t ransducer  which is 
phys ica l ly  too  l a r g e  f o r  i n s e r t i o n  i n t o  t h e  body, 
mation i s  l o s t  because of t h e  propagation c h a r a c t e r i s t i c s  through t h i s  
column of  blood. Recently smaller pressure  t ransducers  have been f a b r i -  
ca ted  which u t i l i z e  semiconductor s t r a i n  gauges mounted on a t h i n  membrane. 
These devices  have been made small enough f o r  i n s e r t i n g  i n t o  the  body and 
have i n  f a c t  been i n s e r t e d  o r  implanted d i r e c t l y  i n  h e a r t  chambers. 
Such devices  are p r e s e n t l y  a v a i l a b l e  f rom Elec t ro-Opt ics ,  Inc .  These 
devices  have r e s u l t e d  from NASA-supported r e sea rch  and development programs. 
General ly ,  t hese  devices  are  f e l t  t o  be r e l a t i v e l y  expensive by the  
medical profess ion ,  and a d d i t i o n a l l y  they involve pass ing  e lec t r ica l  
c u r r e n t  i n t o  t h e  body which is genera l ly  f e l t  t o  be undes i rab le .  
i s  always a chance t h a t  i f  c u r r e n t s  a re  app l i ed  t o  h e a r t  t i s s u e ,  t h e  
h e a r t  can  go i n t o  f i b r i l l a t i o n  which i s  e s s e n t i a l l y  an unsychronized and 
i n e f f e c t i v e  s t a t e  of a c t i v i t y  of t h e  h e a r t .  
Blood flows out  through t h e  c a t h e t e r  and 
A g r e a t  d e a l  of i n fo r -  
There 
An e n t i r e l y  new approach t o  measuring p res su re  w i t h i n  t h e  body has  
been developed by D r .  Max Anliker  a t  A m e s  Research Center  which appears  
t o  o f f e r  many advantages over previous types  of t ransducers .  This  par- 
t i c u l a r  approach i s  a n  o p t i c a l  one and involves  t h e  passage of only 
o p t i c a l  energy i n t o  and out  of t h e  body. 
has  y e t  been r e l eased  from Ames. 
down a bundle of o p t i c a l  f i b e r s  t o  a t h i n  diaphragm placed a t  t h e  end of 
a c a t h e t e r  which is  i n s e r t e d  i n t o  the body. The r e f l e c t i o n  of l i g h t  from 
the  inne r  su r face  of t h i s  diaphragm is e f f e c t e d  by d i s t o r t i o n  of the  
diaphragm caused by d i f f e r e n t i a l  p ressure  e x i s t i n g  on t h e  two s i d e s  of the  
diaphragm. 
N o  information on t h i s  device  
Br i e f ly ,  it ope ra t e s  by sending l i g h t  
Other o p t i c a l  f i b e r s  sense t h e  d i r e c t i o n  of r e f l e c t e d  l i g h t  
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from the  inne r  su r face  of t h e  diaphragm,and pressure  information can be 
obtained from two output  bundles of o p t i c a l  f i b e r s .  
A t  t h e  present  time Ames Research Center i s  f a b r i c a t i n g  a number of 
c a t h e t e r  t i p s  approximately 2 mm i n  diameter wi th  t h i n  diaphragms a t t ached  
f o r  eva lua t ion  by Duke Univers i ty .  
complete pressure-sensing c a t h e t e r  systems f o r  t h e f r  eva lua t ion .  
RTI w i l l  a i d  Duke i n  f a b r i c a t i n g  
Add i t iona l ly ,  we have obtained from Langley Research Center  a new 
type of low a t t e n u a t i o n  p l a s t i c  o p t i c a l  f i b e r s  f o r  use  i n  t h i s  system. 
These f i b e r s  were obtained from M r .  Charles C .  Laney. 1n.summary t h i s  
new o p t i c a l  p ressure  t ransducer  f o r  use i n  phys io logica l  systems should 
have tremendous impact upon both biomedical research  as w e l l  as procedures 
i n  ope ra t ing  rooms and c l i n i c a l  d iagnos t ic  work. 
DU-25 A S igna l  Condi t ioning and Mult iplexing System f o r  Mul t ip l e  Elec t rode  
EKG P a t i e n t  Monitoring 
We have obtained sample in t eg ra t ed  c i r c u i t  ope ra t iona l  a m p l i f i e r s  
from t h e  Radio Corporation of America and F a i r c h i l d  Semiconductor f o r  
eva lua t ion  by Duke Univers i ty  medical personnel  i n  a s i g n a l  condi t ion ing  
and mul t ip lex ing  system f o r  m u l t i p l e  e l ec t rode  EKG p a t i e n t  monitoring. 
The a m p l i f i e r s  which we have obtained are  a new law-noise type  t h a t  are 
- s t i l l  i n  t h e  developmental s t a g e .  They are  scheduled, however, t o  be 
commercially a v a i l a b l e  by t h e  end of  the summer. D r .  Johnson a t  Duke has  
informed us  t h a t  t he  e l e c t r i c a l  c h a r a c t e r i s t i c s  of t hese  a m p l i f i e r s  are 
q u i t e  s u f f i c i e n t  f o r  amplifying the  EKG s i g n a l s .  The use of the  i n t e -  
gra ted  c i r c u i t  ope ra t iona l  a m p l i f i e r  approach i n  t h i s  a p p l i c a t i o n  w i l l  
g r e a t l y  reduce t h e  system c o s t  f o r  mul t ip le  e l ec t rode  EKG monitor ing and 
process ing .  
We have continued t o  a i d  D r s .  Spach and Boineau a t  Duke i n  designing 
a mult ichannel  EKG system. We have obtained sample  i n t e g r a t e d  c i r c u i t s  
from RCA and F a i r c h i l d ,  and t h e  ampl i f i e r s  t o  be used i n  t h i s  system have 
been s e l e c t e d .  
designed a t  Ames Research Center  because they  are more appropr i a t e  f o r  
amplifying phys io logica l  p o t e n t i a l s .  Unfortunately,  t hese  a m p l i f i e r s  are 
not  commercially a v a i l a b l e ,  and the re  i s  no f a c i l i t y  p r e s e n t l y  a v a i l a b l e  
f o r  f a b r i c a t i n g  these  c i r c u i t s .  
We would p r e f e r  t o  use hybrid a m p l i f i e r s  which have been 
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- DU-26 Simulat ion of Coronary I n f a r c t i o n s  i n  Experimental  Animals 
I n  d i scuss ions  wi th  D r .  Henry McIntosh a t  Duke Univers i ty ,  t h e  need 
f o r  a r e l i a b l e  and p r e d i c t a b l e  means of caus ing  c a r d i a c  a r t e r y  occ lus ion  
which i n  t u r n  r e s u l t  i n  a n  i n f a r c t i o n  i n  experimental  animals w a s  brought 
t o  our  a t t e n t i o n ,  The devices  would be used t o  s tudy the  e f f e c t s  of a 
v a r i e t y  of drugs and o t h e r  t reatment  i n  t r e a t i n g  coronary i n f a r c t i o n s .  
The p r e s e n t l y  used device  i s  a r i n g  of material known as ameroid which 
swells as it  absorbs body f l u i d s .  It w a s  o r i g i n a l l y  thought t h a t  t h i s  
swe l l ing  would occlude the  ar tery i n  a p r e d i c t a b l e  manner. 
found, however, t h a t  t h e  t h e  of occlusion of t h e  a r t e r y  fol lowing t h e  
ameroid placement on the  a r t e r y  va r i e s  from 12-60 hours .  This  f l u c t u -  
a t i o n  i n  t i m e  t o  occ lus ion  i s  h ighly  undes i rab le  and r e p r e s e n t s  a n  addi- 
t i o n a l  v a r i a b l e  f a c t o r  which complicates i n t e r p r e t a t i o n  of r e s u l t s  i n  
t h i s  work. The device  must be e i t h e r  modified,  o r  a new approach t o  the  
problem must be taken. To be a usefu l  experimental  technique,  it must 
be p o s s i b l e  t o  cause an occlusion i n  48 2 6 hours .  
a t tempt ing  t o  i d e n t i f y  the  source of v a r i a t i o n s  i n  t h e  ameroid c o n s t r i c t o r  
so t h a t  an  a c c u r a t e  problem a b s t r a c t  can be prepared. 
It has been 
We a r e  p re sen t ly  
DU-27 A System f o r  Recording and Performing Simple Data Process ing  of 
Evoked Act ion P o t e n t i a l s  i n  Smooth Muscle Tissue 
We have been a t tempt ing  t o  a i d  D r .  Nels Anderson a t  Duke i n  s e l e c t i n g  
record ing  and d a t a  processing equipment t o  be used i n  the  i n v e s t i g a t i o n  of 
smooth muscle t i s s u e .  The muscle ac t ion  p o t e n t i a l s  a re  non- repe t i t i ve  and 
gene ra l ly  w i l l  not  r equ i r e  high speed record ing  equipment. D r .  Anderson's 
primary concern a t  t h e  present  t i m e  is t o  devise  a low-cost conf igu ra t ion  
which w i l l  provide l imi ted  c a p a b i l i t i e s  bu t  w i l l  a l s o  have t h e  c a p a b i l i t y  
f o r  expansion i n  t h e  f u t u r e  as fur , ther  equipment a l l o c a t i o n s  a r e  a v a i l a b l e .  
DU-28 F lu id  Dynamics of Sucrose Gap Chambers 
Sucrose gap chambers are used f r equen t ly  i n  phys io logica l  r e sea rch  
when i t  is necessary t o  e lec t r ica l ly  i s o l a t e  small reg ions  (on the  o rde r  
of .010 inches)  of s i n g l e  c e l l s  o r  f i b e r s  of nerve o r  muscle t i s s u e .  
i s o l a t i o n  i s  achieved i n  sucrose  gaps by flowing a l t e r n a t e  streams of 
sucrose  ( i n s u l a t o r )  and Krebs s o l u t i o n  (a conductor) over t hese  cel ls .  
This  
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P r e s e n t l y  a v a i l a b l e  sucrose  gap chambers a t  Duke Un ive r s i ty  as w e l l  
as o the r  medical i n s t i t u t i o n s  can  be used wi th  r e l a t i v e l y  l a r g e  nerve 
c e l l s ,  such as t h e  g i a n t  squid axon but,  because of f a b r i c a t i o n  d i f f i -  
c u l t i e s ,  have n o t  i n  the  p a s t  been b u i l t  s m a l l  enough €or  ca rd iac  muscle 
ce l l s  and smaller nerve ce l l s  on the  order  of 20-30 microns i n  diameter .  
This r educ t ion  i n  s i z e  of t h e  sucrose  gap chamber r e q u i r e s  completely new 
approaches t o  f a b r i c a t i o n  which i n  turn  r e q u i r e  t h a t  t h e  b a s i c  config-  
u r a t i o n  of t he  chamber i t s e l f  be changed. This  change i n  chamber con- 
f i g u r a t i o n  means t h a t  t h e  ope ra t ion  of sma l l e r  chambers cannot be p red ic t ed  
by s i m p l e  e x t r a p o l a t i o n  from e x i s t i n g  designs.  Thus, the des ign  of a new 
smaller chamber requi red  t h a t  new empir ica l  o r  t h e o r e t i c a l  information on 
f l u i d  dynamics be obtained.  
A manual search  a t  STRC uncovered s i x  NASA c o n t r a c t o r  r e p o r t s  r e l a t e d  
t o  f l u i d  dynamics i n  s m a l l  passageways and chambers. These documents were 
r e p o r t s  on NASA-supported programs t o  develop f l u i d  a m p l i f i e r s  and log ic  
c i r c u i t s .  Information i n  these  r epor t s  has  allowed D r .  Johnson a t  Duke 
Un ive r s i ty  t o  des ign  a new chamber with reasonable  c e r t a i n t y  of success fu l  
ope ra t ion  f o r  s tudying  t h e  c h a r a c t e r i s t i c s  of s i n g l e  ca rd iac  muscle f i b e r s .  
DU-29 Methods of Fabr i ca t ing  Small Sucrose Gap Chambers 
Sucrose gap chambers i n  t h e  pas t  have been made from l u c i t e  and were 
f a b r i c a t e d  by d r i l l i n g  a l l  ho le s  and f l u i d  passages us ing  a m i l l i n g  
machine. The process  i s  gene ra l ly  expensive, and one i s  l imi t ed  i n  j u s t  
how small the  chamber can be made. The a p p l i c a t i o n s  team suggested t o  
D r .  Johnson a t  Duke Univers i ty  t h a t  i f  t h e  sucrose  gap chamber could be 
l a i d  out  i n  a p l a n a r  conf igura t ion ,  then i t  could be f a b r i c a t e d  us ing  
au to l i t hograph ic  and e t ch ing  techniques s i m i l a r  t o  those  employed i n  
ob ta in ing  oxide d i f f u s i o n  masks on s i l i c o n  i n  t h e  f a b r i c a t i o n  of s i l i c o n  
i n t e g r a t e d  c i r c u i t s .  Through STRC we learned t h a t  two d i f f e r e n t  processes  
have been developed which may be appropr ia te .  
porated has developed a technique f o r  s e l e c t i v e l y  e t ch ing  channels i n t o  
p l a s t i c s  f o r  f a b r i c a t i n g  f l u i d  ampl i f i e r s .  This  process ,  however, re- 
quired t h e  use of p las t ics  which are  somewhat s o l u b l e  i n  w a t e r  and there-  
f o r e  could not  be used i n  f a b r i c a t i n g  sucrose  gap chambers. 
technique developed by Corning does appear app l i cab le .  
Bawles Engineer ing Incor- 
Another 
This  p a r t i c u l a r  
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process  involves  s e l e c t i v e l y  exposing po r t ions  of a g l a s s  p l a t e  t o  u l t r a -  
v i o l e t  r a d i a t i o n .  These exposed regions,  fo l lowing  development by hea t ing ,  
e t c h  a t  a ra te  of from 25-30 times f a s t e r  than  the  e t ch ing  r a t e  i n  t h e  
unexposed p o r t i o n  of the  p l a t e .  Thus, it i s  p o s s i b l e  t o  form i n t r i c a t e  
p a t t e r n s  o r  channels t o  any depth des i r ed  i n  g l a s s .  The chamber i t s e l f  
can  thus  be formed by e tch ing  appropr i a t e  p a t t e r n s  i n t o  t h e  s u r f a c e s  of 
two p l a t e s  and then  p res s ing  these  p l a t e s  t oge the r  t o  form the  d e s i r e d  
c losed  f l u i d  system. Drawings and photographs of a completed sucrose  gap 
chamber f a b r i c a t e d  by t h i s  g l a s s  e tch ing  technique w i l l  be included i n  
our  next  Q u a r t e r l y  Report .  
UNCD-1 P repa ra t ion  of Metallic Powders from S i l v e r  Alloys 
During the  q u a r t e r  we received a response from the  Lewis  Research 
Center  on t h i s  problem a b s t r a c t .  The sugges t ion  o f f e r e d  would r e q u i r e  a 
f e a s i b i l i t y  program and perhaps an  ex tens ive  development program. Since 
t h e  medical  r e sea rche r  was  seeking a n  inexpensive innovat ion r a t h e r  than  
an  expensive ex tens ion  of e x i s t i n g  techniques,  t h e  sugges t ion  w a s  not  ap- 
p r o p r i a t e  t o  the  r e sea rche r ' s  funding and i n t e r e s t .  
UNCD-6 A Sensor t o  Measure t h e  Temperature of Ind iv idua l  Teeth i n  Such a 
Fashion as t o  Determine t h e  V i a b i l i t y  of t he  Tooth 
We are c u r r e n t l y  eva lua t ing  var ious types of temperature-sensing 
devices  which can poss ib ly  be appl ied t o  t h i s  problem. 
i c a n t  d i f f i c u l t i e s  on t h i s  p a r t i c u l a r  problem concerns t h e  methods by 
which va r ious  i n v e s t i g a t o r s  have attempted t o  determine t h e  thermal d i s -  
t r i b u t i o n  of t he  o r a l  cav i ty .  These techniques are  no t  uniform, and it 
appears  as a r e s u l t  of prel iminary s tudy t h a t  new techniques of meas- 
urement may w e l l  be requi red  r a t h e r  than newer and more s e n s i t i v e  sensors .  
UNCD-7 A Method of Obtaining X-Ray Films of t he  E n t i r e  Mouth on a S ing le  
One of t h e  s i g n i f -  
Fi lm wi th  Depth of Focus on 1 rum o r  Less 
The p o t e n t i a l  a p p l i c a t i o n  of  t r ansve r se  a x i a l  laminography t o  t h i s  
problem w a s  discussed i n  t h e  las t  monthly r e p o r t  of t h e  previous year .  
The d e n t a l  r e sea rche r  is extremely i n t e r e s t e d  i n  t h e  technique and d e s i r e s  
t o  see a set  of X-rays taken wi th  such a device  on a s t r u c t u r e  wi th  which 
he is  f a m i l i a r ;  namely, a human j a w  bone. This  would permit him t o  make 
meaningful assessments of t he  usefu lness  of t h e  t r a n s v e r s e  a x i a l  X-ray 
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laminography technique. Accordingly,  M r .  James F. Blanche of Marshal l  
Space F l i g h t  Center ,  who authored the  a r t i c l e  which prompted our  i n t e r e s t  
i n  laminography, was telephoned i n  an a t tempt  t o  a r range  a series of 
X-ray p i c t u r e s  of the  j a w  bone us ing  the  t r a n s v e r s e  a x i a l  laminography 
technique.  It w a s  learned t h a t ,  unfor tuna te ly ,  t he  o r i g i n a l  lamino- 
graphic  equipment has been dismantled,and a new, more advanced u n i t  is 
being cons t ruc ted .  
and M r .  Blanche knew of no o t h e r  a v a i l a b l e  equipment which we could use.  
The new u n i t  w i l l  no t  be i n t o p e r a t i o n  for 12-18 months, 
M r .  James Bear of t he  Marshal l  Space F l i g h t  Center ,  Hun t sv i l l e ,  
Alabama, has suggested t h a t  i t  might be  poss ib l e  t o  p l ace  a r ad ioac t ive  
source i n  the  mouth and then  t o  pos i t i on  a f i l m  around t h e  ou t s ide  of t h e  
j a w  bone and too th  s t r u c t u r e  i n  such a f a sh ion  t h a t  r a d i a t i o n  from the  
source would pass  through t h e  t e e t h  and j a w  bone s t r u c t u r e  and expose t h e  
f i lm .  
mouth s t r u c t u r e .  H e  noted t h a t  t h e  source should,  of course ,  be sh i e lded  
s o  t h a t  t h e  emi t ted  r a d i a t i o n  would only occur outward through the  t e e t h  
and j a w  bone s t r u c t u r e .  This procedure would g ive  t h e  exposure,  on one 
f i lm ,  of t h e  e n t i r e  mouth. It would not ,  however, provide the  small depth 
of f i e l d  which is another  a s p e c t  of the problem. No experimental  work has  
been done t o  determine t h e  a p p l i c a b i l i t y  of t h i s  suggest ion.  
This  would g ive  on one f i l m  an X-ray shadowgraph of the  e n t i r e  
UNCD-10 Techniques of Applying Thermography t o  the  Mouth 
In connect ion wi th  t h i s  problem, we have obtained a group of ar-  
t i c l e s  and a series of b ib l iog raph ies  on l i q u i d  c r y s t a l s  from t h e  North 
Caro l ina  Science and Technology Research Center.  
wfth M r .  James B. Beal who is  i n  nondes t ruc t ive  t e s t i n g  a t  t he  Marshal l  
Space F l i g h t  Center.  M r .  Beal has  widely used l i q u i d  c r y s t a l s  i n  t h e  
nondes t ruc t ive  t e s t i n g  program and has furn ished  us va luable  information 
through STRC. I n  add i t ion ,  we have contacted M r .  Beal a t  Marshall  Space 
F l i g h t  Center  and have d iscussed  l i qu id  c r y s t a l s  i n  genera l  and a l s o  t h e  
p o s s i b i l i t i e s  of apply ing  l i q u i d  c r y s t a l s  t o  a number of biomedical a p p l i -  
c a t i o n s .  M t .  Beal gave us t h e  names of p r i n c i p a l  s u p p l i e r s  of l i q u i d  
c r y s t a l s  and recommendations f o r  t h e  b e s t  types  t o  use. I n  the  course  
of t a l k i n g  wi th  M r .  Beal,  it w a s  discovered t h a t  he would be w i l l i n g  t o  
come t o  R T I  and g ive  a p r e s e n t a t i o n  on l i q u i d  c r y s t a l s  t o  members of t h e  
STRC has  been i n  con tac t  
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Biomedical Appl ica t ions  Team and o ther  i n t e r e s t e d  personnel  a t  R T I .  
were most r ecep t ive  t o  such a v i s i t ,  and w e  wrote  M r .  J. W. Wiggins, 
Technology U t i l i z a t i o n  O f f i c e r  a t  Marshall  Space F l i g h t  Center ,  r eques t ing  
t h a t  M r .  Beal come t o  R T I  t h e  l a t t e r  p a r t  of J u l y  o r  t h e  f i r s t  par t  of 
August and g ive  a p r e s e n t a t i o n  on l i qu id  c r y s t a l s .  
James B. Beal of Marshal l  Space F l igh t  Center  came t o  the  Research Tr i ang le  
I n s t i t u t e  i n  August and gave a p resen ta t ion  on nondes t ruc t ive  t e s t i n g  
techniques,  inc luding  t h e  a p p l i c a t i o n  of l i q u i d  c r y s t a l s .  Severa l  pos- 
s i b l e  techniques f o r  employing l i qu id  c r y s t a l s  i n  d e n t a l  thermography 
were d iscussed .  Fu r the r  i nves t iga t ions  are cont inuing ,  b u t  t h e  p r i n c i p a l  
impediment i s  t h e  l a c k  of funds t o  purchase a p p r o p r i a t e  l i q u i d  c r y s t a l  
compounds and a s soc ia t ed  hardware t o  permit  a n a l y t i c a l  eva lua t ion  of t he  
f e a s i b i l i t y  of achiev ing  the  des i r ed  r e s u l t s  wi th  t h e s e  techniques.  
We 
A s  a r e s u l t ,  M r .  
- WF-5 A Method of Photographing Ultrasonic  Energy P a t t e r n s  and 
- WF-10 Theore t i ca l  Treatments of Holography which Discuss Aberra t ions  and 
D i s t o r t  ions  
W e  have contac ted  M r .  A 1  Richardson, Technology U t i l i z a t i o n  O f f i c e r  
a t  t he  E l e c t r o n i c s  Research Center,  concerning h i s  sugges t ion  t h a t  D r .  
Thurstone would poss ib ly  be in t e re s t ed  i n  v i s i t i n g  ERC t o  d i scuss  problems 
i n  u l t r a s o n i c  holograms wi th  s c i e n t i s t s  a t  t h a t  Center .  M r .  Richardson 
' suggested t h a t  D r .  Hartwig con tac t  Mr. Lowell Rosen a t  ERC before  a r ranging  
t h e  t r i p .  
Biomedical Appl ica t ions  Team v i s i t  ERC i n  t h e  near  f u t u r e  t o  d i scuss  a 
v a r i e t y  of medica l ly- re la ted  problems wi th  people a t  ERC, e s p e c i a l l y  those  
i n  t h e  B ioe lec t ron ic s  branch. 
through M r .  Richardson and D r .  Howard Yanoff. 
He a l s o  suggested t h a t  a t  least  one r e p r e s e n t a t i v e  from t h e  RTI  
We are  a t tempt ing  t o  a r r ange  t h i s  v i s i t  
- WF-20 A Technique f o r  Continuously Monitoring the  I n s i d e  and Outside Dia- 
meters of C a p i l l a r i e s  and Small Arteries i n  the  Veins and 
_. WF-21 A Method of Measuring Ve loc i t i e s  of Ind iv idua l  Red C e l l s  
Information on the  Optron Corporation extensiometer  has  also been 
given t o  D r .  Thurstone a t  the Bowman-Gray School of Medicine, Wake Fores t .  
This  instrument  seems t o  be d i r e c t l y  a p p l i c a b l e  t o  t h e  continuous 
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monitor ing of t he  i n s i d e  and ou t s ide  diameters of c a p i l l a r i e s ,  a s  w e l l  as 
t o  t h e  measurement of the  v e l o c i t y  and tumbling of red c e l l s  i n  small  
a r te r ies  and ve ins .  D r .  Nathan a t  the J e t  Propuls ion  Laboratory sug- 
gested t h i s  approach t o  these  two problems. 
- UNC-5 Techniques f o r  F a c i l i t a t i n g  the  I n s e r t i o n  of Needles i n t o  Small 
Arteries and Veins 
We have discussed w i t h  M r .  Fos te r ,  Technology U t i l i z a t i o n  O f f i c e r  a t  
Goddard Space F l i g h t  Center ,  the  v i b r a t i n g  needle  (suggested by M r .  
Raymond G. Har tens te ) .  We t a lked  with D r .  Sugioka a t  UNC about t h i s  
response.  
r e a l l y  q u i t e  minor i n  comparison t o  t h a t  of a c t u a l l y  locacing t h e  veins  
o r  a r t e r i e s .  Frequent ly ,  t he  ve ins  or a r t e r i e s  cannot be seen  because 
of t h e i r  depth i n  the  t i s s u e .  He a c t u a l l y  had l i t t l e  i n t e r e s t  i n  methods 
of i n s e r t i o n  of hypodermic needles  i n t o  veins  and a r t e r i e s  a s  a me- 
chan ica l  opera t ion .  It may be advisable  t o  r e w r i t e  the  Problem Abst rac t  
i n  order  t o  more c l e a r l y  d e l i n e a t e  D r .  Sugioka's i n t e r e s t .  The sug- 
g e s t i o n  t h a t  l i qu id  c r y s t a l s  could be used t o  he lp  l o c a t e  hidden veins ,  
which has  come from Goddard a s  we l l  as a number of o the r  p laces ,  is 
being inves t iga t ed  a t  t h e  present  time. Liquid c r y s t a l s  may be p a r t i c -  
u l a r l y  used f o r  l o c a t i n g  ve ins  and a r t e r i e s  near  t h e  sur face  of t h e  s k i n  
wi th  da rk  skinned o r  obese people. Fur ther  a c t i v i t i e s  concerning l i q u i d  
c r y s t a l s  and p lans  f o r  f u t u r e  a c t i v i t i e s  a r e  discussed under UNCD-10. 
He pointed out  t h a t  the  problem of i n s e r t i n g  t h e  needle  w a s  
- RU-2 A Survey of Recently Developed Transducers f o r  Monitoring Physio- 
l o g i c a l  Parameters 
I n  A p r i l  of 1967 a number of r epor t s  and surveys r e l a t e d  t o  new devel- 
opments i n  t ransducers  were s e n t  t o  D r .  Eisenberg a t  Rockefe l le r  Uni- 
v e r s i t y .  I n  a te lephone conversat ion wi th  D r .  Eisenberg,  w e  r e c e n t l y  
learned t h a t  a number of techniques,  inc luding  the  use of a microminiature 
pH e l e c t r o d e ,  obtained from these  r epor t s  has been of value a t  Rockefe l le r  
Univers i ty .  We have not  received any s p e c i f i c  information on these  app l i -  
c a t i o n s ,  bu t  we expect f u r t h e r  feedback i n  the  near  f u t u r e .  
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2 .3  Information Searches 
During t h i s  q u a r t e r ,  two information searches  were made: one 
on the  e f f e c t s  of weight lessness  on s k e l e t a l  calcium, the  o t h e r  on blood 
coagu la t ion  and regula ted  t o p i c s .  I n  a d d i t i o n ,  a number of a b s t r a c t s  
have been received from information searches which were made previous 
t o  t h i s  q u a r t e r .  The information search t i t l e  and t h e  t o t a l  number of 
a b s t r a c t s  received f o r  each t i t l e  are l i s t e d  below: 
Information Search Abs t r ac t s  Received 
B i o  t e  leme t r y  11 
Electromyography #680 23 
Imaging Techniques Using Ultrasound #767 4 
Biomedical P res su re  Sensors f905 4 
Computer Processing of Phys io log ica l  Data #924 2 
L i s t  of Technical Surveys Prepared #965 11 
E f f e c t s  of Weightlessness on S k e l e t a l  Calcium f980 1 
# 6 7 9 
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3 . 0  Contribution Evaluations 
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CONTRIBUTION EVALUATION FORM 
Organizat ion:  NASA - Lewis Research Center ,  Cleveland, Ohio 
Cont r ibu tor :  Kirby W .  H i l l e r  
Biomedical Problem Abst rac t :  WF3 "Pros the t ic  Ure th ra l  Valve" 
Evaluat ion:  This sugges t ion  has  been reviewed by members of the  Bio- 
medical Appl ica t ions  Team. 
and seems t o  be a f e a s i b l e  s o l u t i o n  t o  the  problem. 
It i s  a n  i n t e r e s t i n g  approach 
Plans f o r  Use: The medical researcher  who o r ig ina t ed  the problem i s  
p resen t ly  i n  the  process of eva lua t ing  the  proposed 
s o l u t i o n .  
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CONTRIBUTION EVALUATION FORM 
Organizat ion:  NASA - Lewis Research Center ,  Cleveland, Ohicl 
Cont r ibu tor :  Andrew E .  P o t t e r  
Biomedical Problem Abst rac t :  UNCD-1 "Prepara t ion  of Meta l l i c  Powders 
from S i l v e r  Alloys" 
Evaluat ion:  The method proposed i n  t h e  r ep ly  might be appl ied  t o  t h i s  
problem. However, as  noted by the  con t r ibu to r ,  a r a t h e r  
expensive development program would be requi red  t o  prove 
f e a s i b i l i t y  of the approach. 
P lans  f o r  Use: Since the  medical researcher  who o r ig ina t ed  the  problem 
w a s  looking f o r  a method l e s s  expensive than convent ional  
methods of obtaining the  powders, no f u r t h e r  a c t i o n  is 
a n t i c i p a t e d  along t h i s  approach a t  the  p re sen t  time. 
CONTRIBUTION EVALUATION FORM 
Organizat ion:  North American Aviat ion,  Inc .  
Cont r ibu tor :  M r .  Sidney Kei fe ,  10381 Eleanor Drive,  Garden Grove, C a l i f .  
Biomedical Problem Abst rac t  : UNC- 1 "Oxygen Measurements i n  Gas Mixtures" 
Evaluat ion:  Two suggest ions were made: 
(1) Suggested use of f u e l  c e l l  as oxygen p a r t i a l  pressure  
sensor .  E l e c t r i c a l  energy generated by the  c e l l  can 
be ampl i f ied  and used t o  l i g h t  an i n d i c a t o r  lamp which 
shows oxygen is present  i n  the  gas mixture .  
(2) Ball check valve and flow m e t e r  arrangement t o  i n d i c a t e  
reduced oxygen flow. 
2 The researcher  does not l i k e  the  idea  of f u e l  c e l l  as 0 sensor  because of (1) space l i m i t a t i o n s  (need b o t t l e  of H 
and a s soc ia t ed  plumbing) and (2) hazards  of H i n  the  
opera t ing  room. 
A s  f a r  as the  second suggest ion is  concerned, a b a l l  check va lve  
and flow meter is e s s e n t i a l l y  the  procedure now used and is 
u n s a t i s f a c t o r y .  
2 
2 
Plans  f o r  Use: Researcher does not  f e e l  t hese  approaches t o  the problem 
a r e  s u i t a b l e  f o r  the ope ra t ing  room environment and has 
no plans f o r  fu r the r  a c t i o n  on these  sugges t ions .  
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CONTRIBUTION EVALUATION FORM 
Organizat ion:  North American Aviat ion,  Inc . ,  Space & Information Systems 
Divis ion  
Cont r ibu tor :  M r .  E. S. Q u i l t e r ,  1617 Santa Maria Avenue, Glendale,  C a l i f .  
Biomedical Problem Abst rac t :  UNC-1 "Oxygen Measurement i n  Gas Mixtures" 
Evaluat ion:  Suggested t h e  use of a s e n s i t i v e  h e a t  measuring device t o  
determine t h e  r a t e  of ox ida t ion  of a sample of a n e s t h e t i c  
gas .  This  ra te  of ox ida t ion  can i n d i c a t e  the  concen t r a t ion  
of oxygen i n  t h e  gaseous mixture .  Because of hazards  i n  
opera t ing  rooms, t he  researcher  i s  gene ra l ly  unrecept ive t o  
oxida t ion  devices .  Also, space i s  extremely l imi ted .  
There is no room f o r  a p i ece  of appara tus  which occupies 
more than  s e v e r a l  cubic inches.  
Plans f o r  Use: None 
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MEDICAL PROBLEM REPLY REPORT 
Center :  Lewis Research Center 
Cont r ibu tor :  R. G.  Hortenste  
Problem No. and T i t l e :  UNC-5 "Techniques f o r  F a c i l i t a t i n g  t h e  . I n s e r t i o n  of 
Needles i n t o  Small A r t e r i e s  and Veins. 
Evaluat ion:  It appears  t h a t  t h e  problem a b s t r a c t  has  not  adequately def ined  
the  problem. 
needle  t o  f a c i l i t a t e  i n s e r t i o n  of needles  i n t o  veins  and a r -  
ter ies  may wel l  be a very e x c e l l e n t  idea .  We d iscover  a f t e r  
t a l k i n g  aga in  wi th  the medical r e sea rche r  t h i s ,  however, w a s  
no t  h i s  s p e c i f i c  problem. The rea l  problem seems t o  be t h a t  
of a c t u a l l y  f ind ing  the ve in  o r  a r t e r y ,  which may be concealed 
by t h e  t i s s u e ,  and guiding t h e  needle  t o  i t .  The problem of 
phys ica l  pene t r a t ion  is of secondary i n t e r e s t  t o  t h e  r e sea rche r .  
The suggest ion of u s ing  an  u l t r a s o n i c a l l y  v ib ra t ed  
Plans f o r  Use: Although n o t  appl icable  t o  t h e  primary problem i n  t h i s  case, 
we f e e l  t h e  idea is workable and w i l l  cont inue t o  seek  a n  
oppor tuni ty  t o  employ it. 
~ 
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4 .0  F i n a n c i a l  S t a t u s  
A summary of c o n t r a c t  expenditures f o r  t h e  per iod 15 June 1967 
through 14 September 1967 i s  presented i n  Table I. 
TABLE I. COST SUMMARY 
Q u a r t e r l y  Costs:  
Direct Labor 
Overhead 
Direc t  Costs 
Connni tments 
Fee 
T o t a l  Quar te r ly  Costs 
$10,854.82 
9,769.34 
4 ,334.72  
860.00 
1,494.52 
$27,213.40 
